The quality of life for 46 stroke survivors under the age of 65 years in a stroke register was studied 4 years after their first stroke. A questionnaire covering four domains of life (working conditions, activities at home, family relationships, and leisure time activities) was used for investigation of the quality of life. The results showed that in spite of a good recovery in terms of discharge from the hospital, activities of daily living, and return to work, the quality of life of most patients (83%) had not been restored to the prestroke level. Deterioration among the several domains of life ranged from 39% to 80%, the lowest being in the domain of activities at home and the highest in the domain of leisure time activities. Hemispheral localization of the lesion, paresis, coordination disturbances, and especially subjective tendency to depression were highly correlated with a deterioration in the quality of life. Dependence in activities of daily living and an inability to return to work were also associated with the lack of restoration. Our results suggest that much more attention should be paid to the quality of life of stroke patients.
S
troke is a major, chronically disabling neurologic disease that often radically and permanently changes the lives of its victims. Medical treatment and occupational and physical therapy have been used to help stroke patients. Discharge from the hospital and the degree of independence achieved in activities of daily living (ADL) have been the usual criteria 1 -5 used to measure the success of rehabilitation. Although many studies 6 -8 have shown that stroke rehabilitation can help a patient to regain and maintain functional abilities, the efficacy of therapeutic interventions has been questioned. However, little attention has been given to the quality of life following expensive, often long treatment. As Feigenson 9 points out, "unless this factor is considered, any statistics used in analysing the benefits of treatment are incomplete and misleading."
Although the concept has been only loosely defined, there is agreement that quality of life refers to a person's subjective well-being and life satisfaction and that it includes mental and physical health, material well-being, interpersonal relationships within and outside the family, work and other activities in the community, personal development and fulfillment, and active recreation. 10 - 13 Despite the fact that the basic definition of quality of life seems to apply to most people, there is a need to focus its evaluation directly on the problems created by illness and disability. 911 The aim of our study was to investigate the quality of life in relation to recovery from stroke.
Subjects and Methods
A stroke register was maintained in southern Finland in the towns of Espoo and Kauniainen from April 1, 1978 , to March 31, 1980 . A total of 255 cases of first stroke were registered. Details of the register are described elsewhere. 1415 Young patients (under the age of 65 years) were chosen for detailed follow-up examinations. Due to poor health, refusal, or other reasons, all young patients were not investigated. As described elsewhere, 16 66 of the 77 surviving young patients were examined neurologically and neuropsychologically 3 months after their stroke. Seven of the 66 patients died after the first year, and 52 of the 59 surviving patients were examined again 4 years after their stroke. Our study is based on the 46 surviving patients who were able to reply to the quality of life questionnaire at the 4-year examination. Of the six patients who could not answer the questions, three had severe aphasia, two were demented, and one refused. In all, we studied 27 (59%) men and 19 (41%) women. Their ages ranged from 17 to 64 years at the time of their stroke, with a mean of 48 years. The distribution of diagnoses and lesion locations are presented in Table 1 .
The outcome used in assessing the recovery from stroke were 1) discharge from the hospital, 2) inde- pendence in ADL, and 3) returning to work. Details are described elsewhere. 14 At the 4-year examination (1983) (1984) , a questionnaire with 58 questions designed to investigate the quality of life was used in addition to regular examinations. The questionnaire was constructed on the basis of the literature 910 -131718 as well as on clinical experience with stroke patients. Forty-five questions requested information from before and after the stroke covering the following domains of life: 1) working conditions, 2) activities at home, 3) family relationships including close personal relationships and sexual patterns, and 4) leisure time activities in and outside the home. The patients answered the questions as to how things were before the stroke and as to how the same things were 4 years after the stroke. The differences between the prestroke and poststroke answers were used in estimating the changes in the quality of life. The domains, the questions, and the coding of the answers, as well as the calculation of the amount of restoration in each domain and the end-measure of the quality of life, are shown in Table 2 . The quality of life after stroke was classified as deteriorated if the differences between prestroke and poststroke answers were negative, as restored if the differences were zero, and as improved if the differences were positive. The other thirteen questions concerned personality, behavioral competence, and relationships with friends and relatives after the stroke and were used independently as descriptive data.
All follow-up examinations were performed by the same neurologist and two neuropsychologists. The neuropsychological tests used were the Wechsler Adult Intelligence Scale subtests (arithmetic, similarities, and digit span from the Verbal Scale; picture completion and block design from the Performance Scale) and the Wechsler Memory Scale.
The data were analyzed using BMDP statistical software in a Burroughs 7800 computer. Yates' corrected x 1 test > Student's / test, and multiple regression analysis were used.
Results
The outcome of the 46 patients between the 3-month and the 4-year examinations indicated a high grade of recovery. At the 4-year examination, 98% (45) of the patients were living at home, 87% (40) were independent in ADL, and 54% (21) of the 39 patients gainfully employed before their stroke had returned to work.
Despite the good recovery indicated, the quality of life of the patients was not restored, but snowed deterioration in 83% (38) of the patients. In 2% (one patient) there was restoration, and in 15% (7) there was improvement in the quality of life ( Figure 1 ). Deterioration among the domains ranged from 39% in activities at home to 80% in leisure time activities. Table 3 shows the changes in the quality of life by domain. Table 4 summarizes the main findings in relation to the quality of life. When recovery was analyzed, patients who were independent in ADL almost as often had a deteriorated quality of life over all four domains as did the dependent patients (32 of 40 vs. 6 of 6). However, when the severity of the deterioration (end-measure) was considered, the beneficial effect of independence showed clearly ( Table 4) . The beneficial effect of independence was seen in each of the four domains.
Four years after their stroke, 89% (eight of nine) employed patients with subarachnoid hemorrhage (SAH), 67% (two of three) employed patients with intracerebral hemorrhage, and 41% (11 of 27) employed patients with brain infarction had returned Poststroke questions are same as prestroke questions with altered verb tense. Difference (before stroke -after stroke) for each question was coded as -1 , deterioration; 0, restoration; and 1, improvement. Coded differences within each domain were totaled, indicating amount of restoration within each domain. Cumulative sum of differences in all domains gave end-measure of quality of life (-45 to 45).
to work. All previously employed patients who were unable to return to work had a deteriorated quality of life; the frequency and severity of deterioration differed significantly from that of patients who had returned to work (Table 4) .
In the diagnostic groups, patients with SAH significantly more frequently had a restored or improved quality of life than patients with brain infarction. The SAH patients also had significantly milder deterioration (higher end-measure) than did the brain infarction patients (Table 4 ). The same difference was also seen in the individual domains of family relationships and leisure time activities.
The patients with right-and left-hemisphere lesions had most often, and most severely, a deteriorated quality of life. Patients with no localizable lesion and patients with a brainstem lesion had only mild deterioration (Table 4) . In regard to individual domains, patients with right-and left-hemisphere lesions also had marked deterioration in family relationships and leisure time activities. Older patients (51-64 years) had a deteriorated quality of life as often as younger patients. However, the deterioration for older patients was significantly more severe than that for younger patients (Table 4) . Age especially affected leisure time activities.
Men had a more severe deterioration in the quality of life than women, but the difference was not significant (Table 4 ). The most marked difference between men and women was in the domain of leisure time activities.
At the 4-year examination only 20% (nine) of the patients had marked residual hemiparesis; all nine had a deteriorated quality of life, and the deterioration was much more severe than that of patients with no paresis (Table 4 ). The effect of paresis was seen in all four individual domains.
Although hemiparesis had mostly disappeared, half the patients still had coordination disturbances.
All 23 patients with coordination disturbances also had a deteriorated quality of life, but of those without such disturbances, only 65% (15) had deteriorated. The difference in the severity of the deterioration between these groups was very highly significant (Table 4 ). This trend was also seen within each domain.
At the 4-year examination, nine of the 52 patients examined had dysphasia; three had such severe aphasia they could not fill out the questionnaire and were excluded from this study. For the six patients with dysphasia who were included, the mean endmeasure for quality of life was not different from that of patients without speech difficulties (Table 4) ; one patient with mild dysphasia had a restored quality of life.
Analysis of the additional questions concerning subjective changes in behavioral competence and personality showed that the symptoms most often reported were tiredness (65% of the patients), difficulties in ambulation (57%), irritability (50%), and tendency to depression (48%); persistent depres- sion was reported in only 9%. All 22 patients with a tendency to depression had a deteriorated quality of life, but this was also true for 16 of 24 who did not report this symptom (Table 4) .
Of the eight patients with restored or improved quality of life, all six of those previously employed had returned to work. Five had SAH, one had intracerebral hemorrhage, and two had brain infarction. The patients were mostly young (five were <34 years old), with a mean age of 39 years. The only marked deficit seen in the restored or improved group was mild dysphasia in one patient.
Reduction of intellectual and memory performance was seen as frequently in patients who had a deteriorated quality of life as in patients with a restored or improved quality of life. However, patients who had a restored or improved quality of life also had significantly higher mean intelligence (IQ) and memory quotient (MQ) scores than those whose quality of life had deteriorated (full-scale IQ: 128 vs. 113, t= -2.43, p<0.01; MQ: 130 vs. 114, r= -2.13, p<0.05).
To explore the importance of variables other than the basic neurologic findings (e.g., diagnosis, hemiparesis) we performed a multiple regression analysis. Outcome and neuropsychological findings, as well as subjective changes in behavioral competence and personality, were simultaneously analyzed to find a group of central predictors for variability in the quality of life. The statistically most powerful combination included tendency to depression, difficulties in ambulation, independence in ADL, and MQ. Together these central predictors explained as much as 73% of the variance in the quality of life (/? = 0.85, R 2 = 0J3, F = 27.57, p<0.0001). The proportional weight of these central predictors is shown in Figure 2 .
The reliability of our questionnaire was separately tested for prestroke and poststroke applications. The correspondence of the domains of life and the dimensions of the true scores 19 was tested by factor analysis (varimax), and the coefficients of reliability for respective true score factor images, as well as the whole-factor solution, were calculated. The questions in the domains activities at home and family relationships loaded highly on the first factor, the questions in the domain of working conditions loaded highly on the second factor, and the questions in the domain of leisure time activities loaded on three factors with differentiated variable combinations. This five-factor structure remained rather constant for both prestroke and poststroke application. The estimated coefficients of reliability were 0.91 for prestroke and 0.95 for poststroke application. The coefficients of reliability of the factor images varied from 0.89 to 0.99.
Discussion
The aim of our register-based study was to provide information about variables influencing the quality of life after stroke. Of 52 patients in the 4-year followup, 46 were able to fill out the questionnaire. Of the six patients who could not answer the questions, three had severe aphasia, two were demented, and one refused. The questionnaire used for the study of the quality of life was comprehensive, with a high degree of reliability and good validity.
Our results showed that despite good recovery in terms of discharge from the hospital, ADL, and return to work, the quality of life of most patients was not restored to the prestroke level. The high percentage deterioration (83%) may to some extent be an overestimation because even the smallest negative differences (-1 to -5 in nine patients, Figure 1 ) were considered deterioration.
The percentage deterioration of the quality of life in our series is in good agreement with recent results.
1820 - 22 Using a visual analogy scale, Ahlsio and coworkers 20 found that 2 years after cerebrovascular accident 77% of the patients reported a decrease in the quality of life, a decrement which had been seen at the acute stage. In a long-term follow-up study, Trudel and coworkers 21 found that only 20% of 50 carotid endarterectomy patients met the criteria for normal functional level as measured by the Carey and Posavack Level of Rehabilitation Scale (LORS); 74% reported early retirement, loss of leisure time activities, or loss of driver's license as the most frequent problems. In another longterm follow-up study, Viitanen et al 22 reported a decrease in the subjective quality of life in 61% of stroke patients and an equally high decrease in satisfaction with leisure and sexuality. Ahlsio et al 20 and Viitanen et al 22 used only one item for estimating the global quality of life. Thus, the reliability of their results are somewhat problematic. Further, the patients in all of the studies 20 -22 cited above were much older than ours.
In our study, deterioration within the domains of life ranged from 39% for activities at home to 80% for leisure time activities. Previously, Labi et al 18 reported decreases in the social functioning of 121 stroke survivors as follows: socialization outside the home, 50.4%; hobbies and other interests, 38%; and socialization in the home, 37.2%. In our study, leisure time activities can be considered analogous to the categories socialization outside the home and hobbies and other interests.
1718 Therefore, the decrease in satisfaction with leisure time activities (80%) and activities at home (39%) in our patients is similar to that found by Labi et al. 18 The effect of the type of stroke and the localization of the lesions was not considered in the abovementioned studies.
1820 - 22 In our study, more severe deterioration of the quality of life was seen in patients with hemispheral lesions.
Younger and older patients differed in severity of the deterioration of the quality of life, probably due to increasing disability and health problems in old age. Men had a slightly more deteriorated quality of life than women, due mostly to the fact that five of the six patients dependent in ADL were men. When ADL capacity was kept constant, Ahlsio et al 20 found no differences between men and women or between older and younger patients. In the study of Labi et al, 18 the effects of age and sex varied somewhat. Speech disturbances had no effect on the quality of life. However, three of nine patients with severe aphasia could not deal with the questionnaire and, thus, our results probably underestimate the importance of aphasia.
The incidence of depression reported by the patients is in agreement with recent studies. 25 -27 A tendency to depression was one of our central predictors of the quality of life. Ahlsio et al 20 also reported results emphasizing the importance of depression. Parikh et al 28 reported a strong correlation between long-standing depression and social functioning 2 years after stroke.
The patients whose quality of life was restored or improved had significantly higher IQs and MQs than those whose quality of life had deteriorated. Minor hemispheral involvement and residual disability may explain this in part. The findings of Lehmann et al 23 and Levin et al 24 support this view. In our study, the typical patient with deteriorated quality of life had a hemispheral lesion and neurologic and neuropsychological deficits. Although the patients had recovered in terms of discharge from the hospital, ADL, and return to work, most (83%) reported deterioration in the quality of life. It seems that the severity of stroke and disability did have a clear-cut impact on deterioration of the quality of life, but even with this in mind the most important variable seems to be the patient's subjective experience of disability and insufficiency. Our results suggest that, in addition to conventional rehabilitation of stroke patients, more attention should be paid to their quality of life. The patients need encouragement, psychological support, adjustment training after their stroke, and enough neuropsychological information to enable them to be realistic in their self-evaluation of poststroke restrictions and their chances of fulfilling their responsibilities and enjoying life to the fullest.
